Formation of retinoyl-CoA in rat tissues.
Retinoylation (retinoic acid acylation) is a posttranslational modification of proteins occurring in a variety of cell types in vitro and in tissues in vivo. The widespread occurrence of retinoylation suggests that it may play a role in many effects of retinoic acid (RA) on cells. One metabolic pathway for retinoylation involves the intermediate formation of retinoyl-CoA and subsequent transfer and covalent binding of the retinoyl moiety to protein. However, such reactions are not well known. To gain further insight into retinoylation, we studied the synthesis of retinoyl-CoA, the first step in this multi-stage process. The formation of [(3)H]-retinoyl-CoA was determined in incubation mixtures containing rat liver extract, [(3)H]-RA, ATP, CoA, and MgCl(2). No retinoyl-CoA was formed in the presence of boiled extract, or in the absence of ATP, CoA, or MgCl(2) (a divalent cation). A greater amount of retinoyl-CoA was obtained from microsomal fractions of rat liver than from other subfractions. The presence of retinoyl-CoA was also detected in extracts prepared from rat testis, kidney, brain, spleen, and pancreas. The level of retinoylation in various tissue extracts was related directly to the amount of retinoyl-CoA formed. V(max) and K(m) values for RA in the formation of liver retinoyl-CoA were estimated to be 1.0 x 10(-4) micromol/min/mg protein and 24 nM, respectively. Synthesis of retinoyl-CoA was suppressed by fatty acids and fatty acyl-CoAs. These results indicate that ATP-dependent generation of retinoyl-CoA occurs in rat tissues and may play a significant physiological role in RA actions mediated by retinoylation.